Abstract
depends on the geology of the basin and draining area; (ii) hydrogenic, i.e. generated in-situ by 29 chemical processes; (iii) biogenic, generated from biological processes; and (iv) anthropogenic.
30
These particles comprise seston, with densities similar to water and with an abundance and 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 is mainly composed by igneous and metamorphic rocks (Nombela et al., 1995) . The Vigo Ria
73
has an oceanic climate with relatively dry periods during summer (Perez-Alberti, 1982) , Prego, 1993), leading to the production of 250,000 tons of mussels per year, representing 78 about 50% of the European Union production (Smaal, 2002) . This ria is the most industrialised 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 4 elements, filters were subject to digestion overnight with 1M HCl in Teflon® vials (Savillex) at 98 ambient temperature (Bryan and Langston, 1992) . The digest was then syringed-filtered (0.45 99 µm) using a Swinnex filtration unit and stored pending analysis; filters containing the remnant 100 particles were microwave digested using a mixture of HF and HNO 3 (1:3) in order to analyze the 101 total fraction (Biscombe, 2004) .
102
Another portion of the particulate trap material was filtered through previously combusted
103
(450°C) GF/F filter (Whatman) to quantify organic matter.
104
Short sediment cores (approx. 10 cm) were taken at station C (Figure 1 ), located between both 105 traps, using acid-washed methacrylate tubes placed inside a Rouvilloise grab sampler. Once at 106 the onshore lab, sediment cores were stored in plastic bags at -18° C. Sample treatment was 107 undertaken inside a glove box filled with N 2 (815-PGB, Plas-Labs). Frozen cores were extruded 108 from the tube and sliced into 2-3 cm layers and allowed to thaw in acid-cleaned polyethylene 109 centrifuge tubes. Before digestion, sediments were sieved (2 mm) and freeze-dried. About 150 110 mg of sediment was subject to 1M HCl digestion as described above. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   5 was not removed from the filters since the contribution of carbonate to total sedimented 130 carbon does not exceed 2% (Fernández et al. 1995 and aluminium were analyzed by Spearman rank correlations (Zar, 1999) .
139

RESULTS
140
Composition and spatio-temporal variation of sediment trap material and bottom sediments Aluminium, often used as a tracer of lithogenic material (Windom et al., 1989; Pohl et al., 146 2004), showed a range of 6.5 to 10.4%; accordingly, a slight decrease was observed from 147 winter to summer as the freshwater input to the ria decreases. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   6 The organic matter content of bottom sediments did not show a variation with depth (Table 2) ,
160
with average values of (mean ± 1σ) 5.6 ± 0.3 (winter), 5.5 ± 0.3 (spring) and 5.2 ± 1.0
161
(summer), which are 2-3 times lower than those for the sediment trap material. Average C:N 162 ratios did not show any seasonal trend or variation with depth ( course variation at both traps ( Figure S1 ). This tendency is coincident with POM trend ( Figure   172 2) and opposite to Al trend ( Figure 2 ). In the sediment cores, however, a decreasing trend from 173 winter to summer was found for most elements with the exception of Cd, Co and U. Average 174 metal concentrations in the sediment traps were generally higher than those in the sediments,
175
even for elements with a dominant lithogenic source (e.g. Al, Fe, Ti), with the exception of Cd
176
and Co. In order to check for significant differences between metal enrichment in the trap 177 material compared to sediments, unpaired two-tailed t-tests were run for the metal/Al ratios.
178
Results given in Table 4 Broman et al., 1994; Leivuori et al., 1998; Pohl et al., 2004) (Table 6 ).
208
Otherwise, concentrations were up to two times lower in studies conducted with traps in lability percentages to the ones found for the Vigo Ria (Table 6) .
213
Origin and sources of suspended sedimentary material
214
The quantity and composition of the material recovered from the traps is different among 215 traps and all over the year. The amount of SPM recovered in the outer part of the Ria (T1) was 216 higher (316 ± 217 mg) and more variable than in the inner part of the Ria (T2; 160 ± 52 mg).
217
There are two main factors influencing the amount and variability of the sedimenting material. and Bruland, 1985; Jickels et al., 1990) . Nevertheless, levels of 261 these elements decrease, mainly the labile fraction ( Figure S2 ), under downwelling conditions.
262
This may be related with the remineralization process (Zuñiga et al., 2010) that will be more 263 intense when water keeps retained for a longer time. These particular conditions allows labile 264 fraction to be released from the particulate to the dissolved phase leading to a decrease of the 265 trace metal labile fraction in the SPM and therefore the total concentration ( Figure S1 ).
266
Finally, it seems that Cd evolution is controlled by the productive periods in the Ria as it co- (Table 5) . 
289
The lability of most of the metals in the inner trap is higher than in the outer trap. The 290 sedimentation of these metal-labile particles will make the sediments of the inner part more Froelich et al., 1979; Berner, 1980) and transferred back to the water column (Skrabal et al. , 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 11 trap material. However, the labile percentage is higher in the trap material (Fig. 3) porewaters (Froelich et al., 1979; Berner, 1980) . In fact, POC content in the traps varied 366 between 5 and 48% ( Figure 2 ) decreasing sharply to up to 4 % in surface sediments (Table 2) .
367
In addition, C:N ratios increase from 9.6±0.7 in the traps during spring and summer (Figure 2) 368 to up 12.3 in the sediments ( respect to the previous groups. Metals associated to POM showed higher levels in the inner 400 trap, while more lithogenic elements showed similar levels in both traps.
401
The quantity of anthropogenically-impacted metals (Cu, Pb and Zn) deposited in the sediments 402 of the Vigo Ria are higher (and more labile) during the periods of favourable upwelling indexes.
403
The presence of higher quantity of organic matter (from terrestrial origin or locally produced 
407
The degradation of the organic matter of the sediment releases these elements to the 
411
This work represents one of the first studies about labile trace metal concentrations and intra
412
annual variation in the particulate matter recovered from a sediment trap. 
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